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增殖及分化状态和 Wnt 信号通路相关基因的表达。 





和眼部关键转录调控因子 Pax6 的表达，而 APR-246/PRIMA-1MET在不同程度上
对上述蛋白的异常表达有所纠正。胬肉组织中，运用 APR-246 培养发现胬肉上
皮细胞层数减少，皮肤特异性角蛋白 K10 及增殖相关基因 p63 表达量下降，上
皮形态趋向正常结膜表型。免疫荧光染色还发现 APR-246/PRIMA-1MET 可显著
提降低 β-catenin 入核比率，实时荧光 PCR 检测 Wnt/β-catenin 信号通路下游基因
TCF-4 的 mRNA 水平较对照组明显下降，提示 APR-246/PRIMA-1MET 作用可能
与抑制 Wnt 信号通路活化相关。 
结论 APR-246/PRIMA-1MET 可抑制体外空气暴露诱导的结膜鳞状上皮化生
改变，有望用于眼表鳞状上皮化生类疾病的临床治疗。 
















Purpose: We investigated the potential role of APR-246 in the rescue of 
squamous metaplasia by using an in vitro conjunctival squamous metaplasia model 
and pterygium. 
Methods: Human conjunctival explant were airlifted in SHEM medium and 
mediums with different concentrations of APR-246, incubated in 5% CO2 and 95% air 
at 37°C for up to 12 days. Hematoxylin and eosin was performed to investigate 
epithelial structure. Epithelial cell differentiation and proliferation were studied using 
biomarkers, such as K10, K14, K19, Pax6, MUC5AC, and p63. Immunofluorescence 
and Real-time PCR were used to study β-catenin expression, the switch gene of Wnt 
signaling pathway and TCF-4. Pterygium were obtained from surgeries and cultured 
under airlift conditions in the same manner as conjunctival explant culture with or 
without APR-246 for 4 days. Hematoxylin and eosin, K10, K19, p63 were performed 
to show the growth state of the pterygia epithelium. 
Results: APR-246 rescuing for squamous metaplasia in the human conjunctival 
explant airlift model, presenting with the reducing of the abnormal differentiation and 
proliferation in conjunctival epithelium with lower K10, p63, K14 and higher K19, 
Pax6 and retained the number of goblet cells. After twelve days, in conjunctival 
explants cultured without APR-246, epithelium showed more than 15 cell layers and 
appearance resembling intrastromal digital invasion, while the structure of the tissues 
cultured with APR-246 were close to normal conjunctival epithelium. And APR-246 
can also reverse the squamous metaplasia of pterygia epithelium. 
Conclusions: APR-246 ameliorated the severity of human conjunctival 
epithelium squamous metaplasia in the airlift model and reverse the abnormal pattern 
of pterygium.  
















英文缩写 英文全名 中文名称 
BSA Bull Serum Albumin 牛血清白蛋白 
cDNA complementary DNA 互补 DNA 
DAB Diaminobenzidine 二氨基联苯胺 
DMSO dimethyl sulfoxide 二甲基亚砜 
DMEM Dulbecco’s Modified Eagle’s Medium Dulbecco 改良 Eagle 培养基 
FBS Fetal bovine serum 胎牛血清 





IF Immunofluorescent 免疫荧光染色法 
IHC Immunohistochemical 免疫组织化学染色法 
IL-1 Interleukin-1 白介素-1 
IL-6 Interleukin-6 白介素-6 
IL-10 Interleukin-10 白介素-10 
IL-13 Interleukin-13 白介素-13 
IFN-γ Interferon-γ 干扰素-γ 
ITS Insulin-Transferrin-Selenium 胰岛素-转铁蛋白-硒 
K1 cytokeratin 1 细胞角蛋白 1 
K3 cytokeratin 3 细胞角蛋白 3 
K10 cytokeratin 10 细胞角蛋白 10 
K12 cytokeratin 12 细胞角蛋白 12 
K19 cytokeratin 19 细胞角蛋白 19 
Pax6 paired box gene 6 人类配对盒基因 
PBS phosphate buffered saline 磷酸盐缓冲液 
TCF-4 T cell factor 4 T 细胞因子 4 
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第一章 前 言 
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第一章 前 言 
















眼表鳞状上皮化生的概念最早由 Beitch 等[1]于 1970 年在维生素 A 缺乏引起
























膜上皮鳞状上皮化生过程中，角蛋白 K3 消失，终末分化标记蛋白 K12 开始表达
[11-13]，随之出现上皮特异性角蛋白 K1，K10 的表达[11,12]，同时，角质化被膜蛋白
如转谷氨酰胺酶 I[14]，外皮蛋白， 丝聚合蛋白， 兜甲蛋白[12]及小的富含脯氨酸
的蛋白 1B 表达上调 (small proline 2 richprotein 1B，SPRR1B，是上皮细胞鳞状
化生开始合成的特异性蛋白质，它的上调导致了眼表病理性角蛋白的形成[15-17])，




1.1.3  眼表上皮细胞鳞状上皮化生的模型 





现角膜角化蛋白 K3，K12 下降，角膜上皮重要调控基因 pax6，角膜上皮干细胞
标记物 ABCG2 以及细胞增殖标记物 p63 降低，而皮肤上皮角蛋白 K10，K19，
vimetin 升高，该小组认为该培养方法可用于建立鳞状上皮化生样改变模的体外
模型。 









































1.1.4  眼表上皮细胞鳞状上皮化生发生的相关因子 
1.1.4.1  Pax6 基因 
Pax6 属 Pax 基因家族，含有配对盒序列及同源结构域序列，其编码产物属
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